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Challenges
• Pressing need for enhanced, global, integrated, species-
neutral, infectious disease surveillance for outbreak 
detection, diagnosis and response.
• Notable lack of pathogen genomics infrastructure, including 
forensic molecular epidemiology resources.
• Slow response to the reality that the vast majority of 
emerging infectious diseases are of zoonotic origins.
• Investments in preparedness, frequently, have been without 
routine intrinsic, medical and public health value.
• Major traditional and structural barriers that limit the 
potential for integrating science, medicine and public health. 
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Major Factors Contributing to 
Emerging Infections: 1992
1.  Human demographics and behavior
2.  Technology and Industry
3. Economic development and land use
4.  International travel and commerce
5.  Microbial adaptation and change
6.  Breakdown of public health measures
Institute of Medicine Report, 1992
More Factors Contributing to 
Emerging Infections: 2003
7.  Human vulnerability
8. Climate and weather
9. Changing ecosystems
10.Poverty and social inequality
11.War and famine
12.Lack of political will
13. Intent to harm
Institute of Medicine Report, 2003
Zoonotic Infectious Diseases
• Zoonosis-”Disease or infections which are 
naturally transmitted between vertebrate 
animals and humans.” (W.H.O.)
• 60% of the est. 1,451 known infectious 
diseases of humans can infect both humans 
and animals.
• 75% of all emerging infectious diseases of the 
past two decades are zoonotic.
Published by AAAS
P.  Daszak et al.,  Science  287, 443 -449 (2000)    
Hantavirus Pulmonary 
Syndrome

NEW MEXICO
Land of the Flea
Home of the Plague













Sin Nombre
Peromyscus maniculatus
Rio Segundo
Reithrodontomys mexicanus
El Moro Canyon
Reithrodontomys megalotis
Bayou
Oryzomys palustris
Black Creek Canal
Sigmodon hispidus
Muleshoe
Sigmodon hispidus
New York
Peromyscus leucopus
Isla Vista
Microtus californicus
Bloodland Lake
Microtus ochrogaster
Prospect Hill
Microtus pennsylvanicus
New World Hantaviruses
Calabazo
Andes
Oligoryzomys longicaudatus
Rio Mamore
Oligoryzomys microtis
Laguna Negra
Calomys laucha
Juquitiba
Unknown Host
Maciel
Necromys benefactus
Hu39694
Unknown Host
Lechiguanas
Oligoryzomys flavescens
Pergamino
Akodon azarae
Orán
Oligoryzomys longicaudatus
Caño Delgadito
Sigmodon alstoni
Bermejo
Oligoryzomys chacoensis
Zygodontomys brevicauda
Choclo
Oligoryzomys fulvescens




Enhanced
Surveillance







“Severe Fever and 
Thrombocytopenia Syndrome”

Fever, Myalgias
Shock
Pulmonary
Edema
Febrile Shock/Edema Diuresis Convalescence
Hantavirus Cardio-Pulmonary Syndrome
(Sin Nombre Virus)
Fatigue
Poor exercise
tolerance
Platelets
Albumin
Hematocrit
Myelocytes
Immunoblasts
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Acute Undifferentiated 
Febrile Illness
(“Flu-like” illness or nonspecific viral syndrome)
• Characterized by sudden onset of fever 
and headache,
and
• Associated with generalized constitutional 
symptoms of:
- myalgia
- malaise
- weakness
- lethargy
- anorexia

Differential diagnosis of fever and
thrombocytopenia in the Southwest
•Hantavirus pulmonary    syndrome
•Bacterial sepsis
•Borreliosis (relapsing fever)
•Strep./Staph. toxic shock syndromes
•Acute/chronic alcoholism
•Drug reaction
•ITP
•TTP/HUS
•Plague
•Tularemia
•Spotted fever-like illness
•Parvovirus B19
•Primary HIV infection
•Acute bacterial endocarditis
•Colorado tick fever
•DIC
•Pancreatitis
•Rheumatic fever
•Lupus
•Hematologic malignancy
•Hantavirus pulmonary syndrome (17)
•Bacterial sepsis (10)
•Acute HIV-1 infection (3)
•Q fever (2)
Diagnoses of 180 cases of Undifferentiated Febrile Illness
& thrombocytopenia over a 6 year period:
Diagnosis made 1 day to 3 weeks after referral.
•Plague (3)
•Tularemia (2)
•Borreliosis (5)
•Parvovirus B19 (5)
•Typhus-like fever (RMSF serol.) (5)
•Acute rheumatic fever (2)
•Colorado tick fever (1)
•Bartonella species (5)
•Novel arenavirus(5)
•Undiagnosed = cryptic UFI (115)

Specimen Archiving
and
Infectious Disease Modeling
Integrated Archives
MSB
COLLECTIONS
Traditional Specimens
Frozen Tissues
Information
TRAININGPREVENTION
ECOLOGY
Ecosystem Dynamics
PREDICTION
IDENTIFICATION
Morphology
BIODIVERSITY 
BASELINES
Survey, Inventory, Monitoring
Voucher Specimens
Historical Information
INFORMATICS
Genomics
GIS
MetaData
SYSTEMATICS
Phylogeny, Taxonomy 
Genealogical & Genetic Diversity
Ecological Diversity
Biogeography, Phylogeography
Prediction 
Community Processes
Host-Pathogen Behavior
Molecular Markers
Genomics
PUBLIC HEALTH
CONTROL & MANAGEMENT
Identification
Prevention & Exclusion
BioControl & Interactive Processes
Reservoir studies          Predictive 
model
Weather
Vegetation
Remote Sensors
Rodent Populations
Human Disease
Surveillance and Prediction of Microparasites

Why? 
Significant questions are centered on 
our ability to assess change.
•Climate change
•Habitat conversion 
•Pollutants
•Emerging pathogens & diseases
•Introduction of exotics
•Loss of biotic diversity

Zuni Hantavirus Study Site
 Peromyscus maniculatus
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One World, One Health,
One Medicine
“To win the diseases battles of the 21st Century
while ensuring the biological integrity of the 
Earth for future generations require 
interdisciplinary and cross-sectional
approaches to disease prevention, surveillance, 
monitoring, control and mitigation, as well as to 
environmental conservation more broadly”
Key Points
• The current global milieu (population size, density, 
mobility, location, vulnerability) favors the 
emergence of infectious disease.
• Wildlife, domestic animals and humans are dynamic, 
and their environments are complex and global.
• The implications of emerging infectious diseases are 
unprecedented and unpredictable.
• Our (the world’s) response must be coordinated, 
integrated, interdisciplinary, multiorganizational, 
which in turn, requires pre-existing collaborative, 
productive, trusting relationships.
• If you live, work or play on the planet, you have a 
stake in this issue.
Curricular Implications
• Worldview
• Skill sets
leadership
team dynamics & facilitation
systems thinking
change/advocacy
creativity and innovation
Curricular Implications (cont’d)
• Self-awareness
VUCAD
complexity science
non-linear systems
leadership in emergent, self-organization
Final Thoughts
“I wake up every morning determined to 
both change the world and have one hell 
of a good time. Sometimes this makes 
planning the day a little difficult.”
E.B. White
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